type lead magnesium niobate Pb (Mg113Nb213)O3 (PMN) films with BaTiO3 buffer layers on Pt/Ti/ SiO2 /Si substrates were prepared by Pulsed Laser Deposition. Effect of PMN thickness on the film structur al and dielectric properties were investigated mainly by high-resolution X-ray diffraction. The average lat tice constant of the whole PMN layer increased with increasing the film thickness. In addition, the surface of PMN has a smaller lattice constant comparing with the inner part of the PMN layer. These two effects can be explained by the thermal expansion coefficient mismatch between the PMN and the bottom layers. The over all dielectric constant of Pt/PMN/BT/Pt/Ti/SiO2/Si exhibits film thickness dependence and has a similar distribution with the average lattice constant. After a simulation with a two-capacitor model, the PMN die lectric constant was distinguished from the overall one. Depending on the thickness, the dielectric property of PMN layer obeys two different mechanisms.
In this work, single perovskite polycrystalline PMN films have been obtained by pulsed laser deposition (PLD) with a (BT) buffer layer on Pt/Ti/SiO2/Si substrates. Therefore, the second work is to investigate the uniform degree of the PMN films; here we focus on the variations of the lattice constant and orientation with the thickness and depth of PMN films. For this purpose, the grazing incident diffraction technique was performed by high-resolution X ray diffraction. When an X-ray grazes from air onto a material, a critical angle exists below which total reflection of X-ray occurs. So the X-ray penetration depth in a material depends on the incident angle of the X-ray beam with respect to the specimen surface. By changing the incident angle, the measured depth in a specimen can be controlled.
Experiment
The It is well known that the interfacial layers from grain boundaries and interfaces between film and electrode do affect the dielectric properties. These interfaces are genetrally of low-dielectric constant in nature due to stoichiometric deviation from the bulk grains. Hence, the total capacitance (CT) is equivalent to the series combina tion of bulk (Cbulk) and interface (Cint) capacitors as shown in Fig. 10 and expressed 
Conclusions
The Grazing X-ray diffraction has been successfully used for the distinguishing of surface and inner parts of PMN lay er. The average lattice constant of whole PMN layer in creases as the film thickness increasing. Besides, the sur face part of PMN has a smaller lattice constant comparing with the inner part of PMN layer, which might strongly affect the overall dielectric constant value. These two effects can be explained by the thermal expansion coefficient mismatch between the PMN and bottom layers. The overall dielectric constant of PMN on BT/Pt/Ti/SiO2/ Si exhibits film thickness dependence and has a similar dis tribution with the average lattice constant.
